Red nucleus glutamate facilitates neuropathic allodynia induced by spared nerve injury through non-NMDA and metabotropic glutamate receptors.
Previous studies have demonstrated that glutamate plays an important role in the development of pathological pain. This study investigates the expression changes of glutamate and the roles of different types of glutamate receptors in the red nucleus (RN) in the development of neuropathic allodynia induced by spared nerve injury (SNI). Immunohistochemistry indicated that glutamate was constitutively expressed in the RN of normal rats. After SNI, the expression levels of glutamate were significantly increased in the RN at 1 week and reached the highest level at 2 weeks postinjury compared with sham-operated and normal rats. The RN glutamate was colocalized with neurons, oligodendrocytes, and astrocytes but not microglia under physiological and neuropathic pain conditions. To elucidate further the roles of the RN glutamate and different types of glutamate receptors in the development of neuropathic allodynia, antagonists to N-methyl-D-aspartate (NMDA), non-NMDA, or metabotropic glutamate receptors (mGluRs) were microinjected into the RN contralateral to the nerve-injury side of rats with SNI, and the paw withdrawal threshold (PWT) was dynamically assessed with von Frey filaments. Microinjection of the NMDA receptor antagonist MK-801 into the RN did not show any effect on SNI-induced mechanical allodynia. However, microinjection of the non-NMDA receptor antagonist 6,7-dinitroquinoxaline-2,3(1H,4H)-dione or the mGluR antagonist (±)-α-methyl-(4-carboxyphenyl) glycine into the RN significantly increased the PWT and alleviated SNI-induced mechanical allodynia. These findings suggest that RN glutamate is involved in regulating neuropathic pain and facilitates the development of SNI-induced neuropathic allodynia. The algesic effect of glutamate is transmitted by the non-NMDA glutamate receptor and mGluRs.